I. Introduction
Nonlinear evolution equations (NLEEs) are widely used as models to describe many important complex physical phenomena in various fields of science, such as plasma physics, nonlinear optics, solid state physics, chemical kinematics, fluid mechanics, chemistry, biology and so on. Thus, establishing exact traveling wave solutions of NLEEs is very important to better understand nonlinear phenomenas as well as other real-life applications.
In the recent years, a wide range of methods have been developed to generate analytical solutions of nonlinear partial differential equations. Among these methods are the expansion method [3] , the − expansion method [4, 5] , the generalized of − expansion method [6, 7] , the Jacobi elliptic function expansion method [8] , the generalized Riccati equation method [9, 10] the Sine-Cosine Method [11] , the −expansion method [12] , and various other methods [13] [14] [15] [16] .
This paper presents an efficient generalized of ℎ expansion method for obtaining novel and more general exact traveling wave solutions for the derivative Schrödinger equation. The remaining of the paper is organized as follows. Section 2 explains the ℎ expansion method. Section 3 applies this method for solving derivative Schrödinger equation and presents some special solutions, which are shown graphically in Section 4. Section 5 concludes the paper.
II. The Generalized of expansion method
Suppose that we have a nonlinear PDE in the following form from the Introduction ( , , , , , , , . . . . ) = 0 (2.1) where, = ( , ) is an unknown function, F is a polynomial in u = u(x, t) and its partial derivatives, in which the highest order derivatives and nonlinear terms are involved.The main steps of this method are as follows:
Step 1: Use the traveling wave transformation:
where 1 , 2 are a constants to be determined latter, permits us reducing (2.1) to an ODE for = in the form
where is a polynomial of = ( ) and its total derivatives.
Step 2:Balancing the highest derivative term with the nonlinear terms in (2.3),we find the value of the positive integer .
Step 3:Suppose that the solution of (2.3) can be expressed as follows: where 0 , , = 1,2,3,4 are constants to be determined later.
Step 4: Substituting (2.4) into Eq. (2.3) and then setting all the coefficients of ℎ of the resulting systems to zero, yields a system of algebraic equations for 1 , 2 , , = 1,2,3,4 and 0 .
III. The Exact Solutions of Derivative Schrödinger Equation
In this section, we will apply the the proposed method to find the exact solutions of the derivative Schrödinger equation. Let us consider the derivative Schrödinger equation:
we make the following transformation
Substituting (3.2) into Eq.(3.1) and making the real part and imaginary part equal to zero, we have In particular setting 0 = 0, = 6 we find :
See Figure ( In particular setting 0 = 0, = 4 we find : In particular setting 0 = 1, = 2, 2 = 2, 2 = 1 we find : In particular setting 0 = 0, = 1, 3 = 3, 3 = 3 we find : In particular setting 0 = 1, = 6, 1 = 1, 1 = 1 we find : 
V. Conclusion
In this article, we propose new technique called The generalized of ℎ expansion method. this method has been applied to find the exact traveling solutions of the Derivative Schrödinger Equation. these solutions have rich local structures, It may be important to explain some physical phenomena . This work shows that, the generalized of ℎ expansion method is direct, effective and can be used for many other NLPDEs in mathematical physics.
